Farmers in most developing countries usually face vulnerability in consumption due to income shocks caused by crop loss, price falls, disaster, sickness and death and unexpected expenditure. They will respond differently to income shocks depending on their asset ownership, labor endowment, access to loan, family assistance, and family structure. We quantitatively analyze the consumption smoothing strategies of maize farmers' response to income shocks in Kebumen, Central Java-Indonesia. The Ordinary Least Square (OLS) method confirms that selling cattle plays a central role in protecting consumption especially from income shocks such as price falls and crop loss. Farmers that experienced income shocks related to demographic shocks such as sickness and death and experienced expenditure shocks related to custom such as birth, marriage and religious event require large effort by combining strategies to smooth their consumption. In this case, farmers are forced to sell their land even though it is a costly alternative. However, widening access to the loan market helps them maintain their consumption. Unfortunately, the hypothesis that the government policies such as cheap rice, cash transfer and health insurance are effective instrument to smooth consumption is not supported by consistent statistical evidences in all models.
Introduction
Chronic poverty is a major obstacle faced by Kebumen, an agriculture based regency in the southern part of Central Java. Reference [1] reported that Kebumen's poverty incidence in 2002 was 31.7% which is higher than either the provincial level (23.1%) or the national level (18.2%). In 2003, as one of poverty alleviation policies and creating job opportunities, the government of Kebumen, in collaboration with a seed company and the central government, supported farmers through several incentives in maize cultivation. The incentives were a price discount of hybrid seeds, fertilizers and pesticides subsidies, assistances of post harvest process and a price guarantee 1 . Farmers started to cultivate maize and substituted other crops into maize. However, similar to farmers in most developing countries, they face vulnerability in consumption due to income shocks caused by crop loss, price falls, disaster, sickness and death and unexpected expenditure. Both external shocks such as disaster, climatic risks and economic fluctuations and individual specific shocks such as sick-ness, death and other custom shocks make farmer households vulnerable to serious hardship.
A survey of 220 maize-farm-households was collected from the rural area in Kebumen during August 2009. The survey shows that during the last five years, farmers faced crop loss due to disaster, climate shocks, pests, rodents and other calamities was about 59% and price falls was 73%. Moreover, households experienced demo-graphic shock related to sickness and death was 16.81%. About 53.6% of households experienced expenditure shocks related to customs such as such as wedding, circumcision and birth. In the same period, about 85% of households experienced at least one shock, and every household had approximately two income shocks on average. Maize-Farmers in Kebumen tried to combine many strategies to smooth their consumption in response to income shocks.
Similar to the current survey, other studies also showed how farmers respond differently to income shocks depending on their asset ownership, labor endowment, access to loan, family assistance, and family structure. Reference [2] reported that an increase in labor supply was the key response to income shocks in rural India. References [3, 4] showed that credit markets played a central role in protecting consumption from income shocks. Reference [5] found the sale of assets for smoothing consumption. Moreover, references [6, 7] surveyed the role of cattle/livestock as a buffer for income shocks. However, farm households, due to the lack of other alternatives, are forced to protect consumption from idiosyncratic income shocks through relatively costly methods [2] .
This research aims to find out the consumption smoothing strategies of maize farmers in Kebumen as a response to income shocks. The study also evaluates the effectiveness of the government policies in smoothing their consumption. The nationwide policies such as cheap rice, cash transfer and health insurance are distributed aiming to protect the poor from vulnerability in consumption. These policies have been implemented for quite long time. Cheap rice, basically food price subsidy, started in 1998 followed by cash transfer and health insurance in 2005. Thus, the research outcome of the current study is not only useful for discussion of coping strategies adopted as a response to income shocks, but also relevant to policy makers to construct an effective policy to protect farmers from vulnerability especially in Indonesia.
This article consists of three main parts. The first part describes the maize production in Kebumen and the second part reviews the methodology and data utilized in this research. The last part analyzes empirical results from OLS estimation. (Figure 1) .
Overview of Maize Production in Kebumen
However, in 2004, many farmers did not continue to cultivate maize, therefore, both maize cultivation area and maize production significantly decreased. We observed that there are two main reasons why farmers stopped to cultivate maize. First, government was inconsistence in supporting farmers to cultivate maize. Second, a massive land conversion from other crops into maize had created abundant supply of maize thus the maize price dropped. Both price fall and inconsistent policy have created disincentive for farmers to cultivate maize. Figure 1 shows that maize production fluctuated since 2003. However, following an increase in the international price of maize in 2007, farmers massively substituted other crops into maize and utilized the fallow dry lands to cultivate maize. Consequently, the maize production sharply increased by 123% during the last two years. We also observed that the productivity increased almost 86% from 2.78 metric ton/hectare in 2002 to 5.17 metric ton/hectare in 2008. The highest productivity was observed in 2005 when one hectare could produce 5.29 metric tons. The main sources of the high maize productivity are the use of hybrid seeds, the application of production process in an appropriate and measurable way and the learning by doing process.
Methodology and Data
We propose an econometric model to quantitatively estimate farmers' consumption smoothing strategies to recover from income shocks. This model is based on [8] [9] [10] , in this research, we propose a two-step-calculation. First, we calculate the household consumption gap which is derived from the difference of consumption expenditure between those reported shocks and those in the absence of shocks.
s consumption expenditure of households-h with family members-i who have reported shocks in Kebumen, h = 1, …, 220; i is number of family,
C is average consumption expenditure of poor rural households in absence of shocks with family members-i in region-r, r = Kebumen and the surrounding regency in Central Java Province. We only consider the sample with negative gap for further analysis. It is assumed that the positive gap means the households are not affected by the shocks. We observed that those who have a positive consumption gap are categorized as non poor based on the ownership of asset and endowment indicators and the consumption expenditure. Therefore, the sample used in this research is the poor-maize-farmers in Kebumen.
We utilized the different data set drawn from the 2008 National Socio-Economic Survey (SUSENAS) to proxy the rural consumption expenditure in the absence of shocks. It is because most of the surveyed respondents experienced shocks. It is justified that since the questions related to the household consumption expenditure on the surveyed questionnaire referred to the questions on SUSENAS, thus, utilizing the average rural expenditure as a proxy of consumption in the absence of shocks can create unbiased approximation. This approximation is calculated from the 7,441 samples of rural households. We made some adjustments on the surveyed data of household consumption in which the value is adjusted into the 2008 value by using the price index.
Second, the econometric model shown by Equation 2, calculates the farmers' strategies in order to smooth their consumption. The dependent variable is calculated from first step, while the independent variables included in this model refer to the previous researches done by [2] [3] [4] [5] [6] [7] [8] [9] [10] . We expect that all coefficients will be negative which means chosen strategies are effective to narrow the consumption gap. log log
where, 
The coefficients in the model were estimated using Ordinary Least Square (OLS) by dividing samples with four sub samples based on reported shocks such crop loss (Model 1), price falls (Model 2), sickness and death (Model 3) and Customs (Model 4). Separating sample helps to show how farmers respond to each shock. However, in Model 1 and Model 2, we deliberately did not include the variables of land sale (SALELAND) and health insurance (ASKES). It is too costly for the households to sell their own land as an alternative to smooth consumption from crop loss and price fall shocks. Moreover, the reason for excluding health insurance is that this policy is distributed only to the poor aiming to ease access to health services. Moreover, in Model 4, we also deliberately did not include all variable of government policies because these policies are not purposed to cope the expenditure shocks. On the other hand, consumption smoothing strategies chosen by farmers are quietly different depending on shocks. Selling cattle was the most favorite strategy to cope all income shocks and the second strategy was asking family members who are working either inside or outside Indonesia to send remittances. The third strategy was access to loan from financial institutions which was chosen by 17.6% of farmers in order to cope price falls. However, most farmers combined many strategies responding to shocks because a single strategy might not enough to cover the consumption gap. Moreover, farmers faced demographic shocks related to sickness and death and also custom shocks related to birth, family marriage and religious events were forced to sell land. Table 1 also summarizes the distribution of government policies related to social safety nets. The households receiving cheap rice was 87% (crop loss), 72.5% (price falls), and 90% (sickness-death) and the households receiving cash transfer was 63% (crop loss), 51.4% (price falls), and 54.8% (sickness-death). The percentage of those receiving cash transfer was lower than that of those receiving cheap rice since the strict conditions must be satisfied to receive cash transfer. On the other hand, we found that more than one third of the households experienced sickness-death shocks received poor health insurance. This insurance is distributed to the poor in order to improve their access to health facilities. Table 1 has already shown that maize farmers respond differently to income shocks. However, the descriptive analysis could not able to statistically determine the most referred strategy chosen by farmers for narrowing the p consumption gap. Therefore, we apply OLS to statisticcally estimate the consumption smoothing strategies.
Empirical Results
Generally, all models are suitable for analyzing the consumption smoothing strategies of maize farmers' in response to income shocks in Kebumen. It is shown by a statistically significant of F-statistic in all models. Moreover, R-squared of four models are 0.37 (Model 1), 0.39 (Model 2), 0.79 (Model 3) and 0.42 (Model 4). These values could be categorized as high enough for cross section estimation. The estimation results of four models are shown in Table 2 . Model 1 measures farmers' consumption smoothing strategies to cope with crop loss. The estimation signifycantly confirms that farmers who experienced this shock relied on remittance and cattle sales as a buffer for smoothing consumption. About 8% of households experienced this shock reported receiving remittance from family members who are working either inside or outside Indonesia while about 80% of households reported selling cattle to cope with this shock. The farmers receiving remittance were able to narrow their consumption gap by 0.394 while those selling cattle narrowed their consumption gap by 0.334 3 . Model 2 evaluates farmers' consumption smoothing strategies in coping price falls. The OLS regression confirms that selling cattle played a central role to cope with price falls by narrowing consumption gap up to 0.78. Approximately 73% of households reported selling cattle to deal with this shock. Moreover, selling cattle might be enough to cover the gap because price falls affects consumption smaller than crop loss. The degree of impact is different since farmers suffering from price falls are still able to harvest crops meanwhile those suffering from crop loss are not. This estimation also showed that households may not need to utilize either remittance or loan as an alternative to smooth consumption. In similar with Model 1, land ownership signifycantly reduced the consumption gap. Moreover, neither Model 1 nor Model 2 showed access to loan as an alternative to cope this shock. The difference between Model 1 and Model 2 was the ineffectiveness of side jobs and remittance in narrowing the consumption gap shown in the second model.
Model 3 analyzed farmers' consumption strategies to deal with demographic shocks related to sickness and death. The death of a productive family member reduces income as well as consumption due to loss of labor input in agricultural activities or selling labor to other activities. Since the health insurance system in Indonesia is undeveloped yet, sickness is closely related to an unexpected expenditure withdrawing a larger share of household income. Therefore, farmers respond to death and sickness quiet differently from our previous models. Selling cattle, land ownership and side jobs which previously play a central role, are replaced by access to loans, remittance and selling land. The reason is that selling cattle might not be sufficient to cover the gap due to a larger reduction of income.
The coefficients of Model 3 indicate the condition where access to loan is the first alternative chosen, while remittance and selling land is the next alternatives. Under these alternatives, the consumption gap narrows by 3.25, 0.97 and 0.33, respectively. This confirms that selling land is a costly option selected only when other alternatives are not feasible. Surprisingly, even though the magnitude of both land ownership and side jobs in narrowing the consumption gap is consistent with Model 1 and Model 2, neither land ownership nor side jobs is significant. The main reason is that those reported for these shocks were only 31 samples, thus the standard error (SE) would be high due to large variance. In contrast to Model 1 and Model 2, government policies seem to be effective, which is shown by negative coefficients of both cheap rice (RASKIN) and poor health insurance (ASKES), in assisting maize farmers to cope with the demographic shocks associated with sickness and death. Unfortunately, the negative coefficient of ASKES is not statistically significant in narrowing the gap.
Lastly, Model 4 investigates the farmers' consumption strategies in coping to expenditure shocks related to custom such as birth, marriage, culture and religious even such circumcision. As well as the demographic shocks, these shocks take account a quite large share of income. However, the managing strategies are different from Model 3. The farmers choose to selling land, making loan and selling cattle in priority. The coefficients of Model 4 indicate the condition where selling land is the first alternative chosen, while access to loan and selling cattle are the next alternatives. Under these alternatives, the consumption gap narrowed by 2.47, 0.59 and 0.33, respectively. This confirms that custom shocks need a large source to finance the gap. Thus, the selling land becomes the first alternative. However, farmer experienced selling land might have a serious future conesquence since all models show that farmers holding large land size are relatively resilient to any type of income shocks. Moreover, in contrast to Model 3, remittance is statistically insignificant to narrow the consumption gap in this model.
Concluding Remark
Farmers respond differently to income shocks depending on their ownership of assets, access to loan, family assistance such as remittance and the type of shocks. In the case of maize farmers in Kebumen, consumption smoothing strategies vary in accordance to the type of shocks and the magnitude of their impact on household income as well as consumption. If a shock for example price falls, has only a little impact on income, farmers choose to sell cattle to protect their consumption. In addition, during other shocks with greater impact than price fall, such as crop loss, farmers not only sell their cattle but also need remittance as an additional coping strategy. An opposite smoothing strategy from previous strategies is chosen when an income shock occurs due to sickness and death. Farmers who experienced this type of shocks face difficult choices to protect their consumption. In the worst case, they are forced to sell their land even though it is costly. However, widening access to loan market enables them to easily protect their consumption. Unfortunately, a consistent statistical evidence in all models does not exist to support the hypothesis that government policies such cheap rice, cash transfer and poor health insurance are effective as an instrument of consumption smoothing policy. Like many previous research findings, this research also confirms that maize farmer households holding large land size are relatively resilient to any type of income shocks.
